Introduction
On average, general practitioners (GPs) see one or two infertile couples each year (Wilkes and Jones, 1995) . The recommended initial investigations of semen analysis, endocrine blood tests and tubal patency testing (National Institute for Health and Clinical Excellence, 2004) are performed by some GPs (Wilkes and Jones, 1995; Das and Chin, 2003; Nicopoullos and Croucher, 2003; Morrison et al., 2007) . The initial management of infertility in primary care is influenced by a number of components. These include GPs' confidence and competence, their perceived responsibilities, open access to diagnostic tests and access to specialist services . Open access to tubal patency testing with hysterosalpingography (HSG) as part of infertility assessment in primary care, is part of a complex intervention influenced by the behaviour of practitioners and the methods of organizing and delivering those behaviours (Medical Research Council, 2000; Wilkes et al., 2007) . Evaluating complex interventions has been framed recently as a two-stage process using both quantitative and qualitative methods in each stage (Campbell et al., 2007) : first, a process to define and understand the problem, and develop and understand the intervention, and then to optimize the evaluation. This process describes the context of the problem and includes health service systems, characteristics of the population, the prevalence and severity of the condition and also its location and change over time.
Theories are applied to conceptually understand and describe the pathway by which a complex intervention may attain its goals. The process involves mapping out the mechanisms and pathways believed to lead from the intervention to the desired outcomes, then adding evidence and data to this map (Campbell et al., 2007) . The outcome will be one of three scenarios: the intervention is unlikely to be cost-effective or work; the intervention is obviously beneficial and should be implemented immediately; or there is a state of equipoise and the intervention requires evaluation in a definitive trial. The Normalization Process Model (NPM) is an applied theoretical model that uses four constructs to predict or evaluate the uptake of a complex intervention such that it becomes routinely embedded (normalized) in everyday practice (May, 2006; May et al., 2007a) . The NPM can be used to explain why open access HSG is used in one practice but not another. We mapped the results of four empirical quantitative and qualitative studies to the NPM to explain why open access HSG for the initial management of infertile couples has or has not normalized in primary care.
Method
A summary of the NPM and its constructs can be found in Figure 1 . The NPM describes the interaction between the social processes of actors (patients, GPs and fertility specialists); objects, institutionally sanctioned means by which knowledge and practice are enacted (open access HSG and fertility guidelines) and contexts (the GP practice, primary care trust (PCT), GP contract) (May et al., 2007a) . The NPM employs four constructs to explain the factors that affect the process of normalization: interactional workability, relational integration, skill-set Figure 1 The Normalization Process Model: core constructs and propositions workability and contextual integration (May et al., 2007b) . In this paper, the results of four studies evaluating open access HSG in the initial management of infertility in general practice were mapped to the NPM constructs (Wilkes, 2007) . A brief outline of each study is presented, and the studies themselves are described elsewhere (Wilkes et al., 2006; 2007; 2009a; 2009b Practices allocated to the intervention group had access to HSG for those infertile women who fulfilled pre-defined eligibility criteria. The primary outcome measure was the interval between presentation to the GP and the couple receiving a diagnosis and management plan.
ENDOGENOUS (Professional) FACTORS
In-depth interview study (Wilkes et al., 2009b) Aim: To explore the perceptions and attitudes of patients and professionals to open access HSG for the initial management of the infertile couple in general practice. Design: A nested qualitative study using in-depth interviews with GPs, fertility specialists and infertile couples. Setting: Participants from Northumberland, Newcastle upon Tyne, North Tyneside, South Tyneside and Gateshead. Participants: 39 interviewees: 12 GPs, 5 fertility specialists and 13 infertile couples (9 interviewed with their partner).
Results
The NPM constructs are described by a question relevant to the introduction of open access HSG, followed by an interpretation of the results from the four studies in the multi-method evaluation.
Interactional workability
If open access HSG is performed by GPs, will this confer an advantage to patients, GPs and fertility specialists, and do they have a shared belief in the process and goals of open access HSG?
The majority of patients and fertility specialists believed that open access HSG should be performed in general practice. Less than half of the GPs felt it was the role of individual GPs, though the majority of GPs felt it was appropriate for general practice to take on the role.
Personally I think it is a good thing. I think the way it was set up was very safe and sensible. It worked out very well because essentially it means that the patients that we receive have been fully investigated and really it is my job just to commence treatment then. (Fertility specialist; interviewee S5) (Wilkes et al., 2009b) I thought it was much betterya much quicker option just to go through the GP.
(Female patient; interviewee F10) (Wilkes et al., 2009b) (Wilkes et al., 2009b) In the cluster-randomized trial, 9% of infertile couples had open access HSG performed and reached the primary outcome sooner than those that did not (Wilkes et al., 2009a) . The uptake of open access HSG could have risen to a maximum of 25% if all eligible couples were put forward for the investigation (Wilkes et al., 2006) . In other words, approximately one-third to a half of those eligible had it organized by the GPs. Patients generally felt that open access HSG would speed up the investigation process, although some felt it may delay things and just wanted onward referral. Specialists saw it as speeding up the process and allowing them to get on with the next stage of infertility management but GPs had conflicting views.
It's a hard one. As I say I don't see this being particularly useful but I would be quite happy to keep it, as theoretically it should streamline things for patients and it should make managing the couple easier for them. (GP; interviewee GP4) (Wilkes et al., 2009b) I think it is useful because then I can present the information and make a decision whether we refer or not and I presume when they get there that is one of the first things that they are going to do, so, it is time aside for the hospital as well because when you do send them off you have got all the information they need.
(GP; interviewee GP11) (Wilkes et al., 2009b) A minority of However, GPs felt that they saw infertile couples very infrequently, lacked expertise and had little opportunity to rehearse the necessary skills. Currently open access HSG is not described in authoritative guidelines. The interview studies suggest that open access HSG fits the role of a GP, perhaps a GP with an informal interest on behalf of a group of GPs, which was the experience of the interviewee below.
You could have within a partnership, somebody who sees them as a general rule; because most group practices will have certain GPs who dip into more specialist things.
[GP; interviewee GP2) (Wilkes et al., 2009b) Skill-set workability Do general practice, primary care commissioners, NHS guidelines and specialist services agree that the responsibility and skills for arranging HSG rest with the GP?
Organizing blood tests and a semen analysis already happens and is recognized within the Royal College of Obstetricians and Gynaecologists guidelines (RCOG, 1999) . Open access HSG is simply filling in another form as one specialist put it! What expertise do you need? You need a pen and fill in a form. (Fertility specialist; interviewee S2) (Wilkes et al., 2009b) The difficulty may come at the next stage of interpretation and further management. Specialists and patients believe that all GPs should have the basic level of knowledge, that is, blood tests, semen analysis and open access HSG. GPs, however, were divided on their opinions, some believing that all GPs should get on and do it whilst others felt it should be a GP with an interest.
I think maybe one of the messages is that if we do decide that this will be a useful thing, perhaps rather than each of us see couples, one person in the practice takes it on. [GP; Focus group A) Some patients also expressed a desire to go directly to the specialist without seeing the GP, although this was a minority view; the majority felt that the responsibility for the initial investigations lies with the GP.
GP first and then the specialist.
(Female patient; interviewee F8) (Wilkes et al., 2009b) Open access HSG had more proponents than opponents from each of the interviewee groups, but there is currently no infertility care pathway described for primary care and no support for open access HSG in general practice in current guidelines.
Contextual integration
Does open access HSG fit with the practices way of working, the PCT and the wider NHS and does it confer an advantage on these agencies?
Both the pilot survey and the cluster-randomized controlled trial demonstrated a shorter time for couples to reach a diagnosis and management plan for those that had open access HSG performed (Wilkes et al. 2006; Wilkes et al. 2009a) . This was reflected in the opinion of the interviewees.
GPs should be able to do the HSG. It will relieve a lot of work in the IVF clinics (Female patient; interviewee F6) (Wilkes et al., 2009b) We went to the clinic. The nurse who was in the place was doing a questionnaire and she was saying she was really really impressed with what Dr [GP] had done, she said all the tests were already done, and all the results were there and that saved her about 6 week's worth of work, so she was really impressed.
(Male patient; interviewee F6) (Wilkes et al., 2009b) There are however organizational tensions. Open access HSG may identify women with tubal problems who require direct referral to a specialist in vitro fertilization (IVF) unit. This may threaten the current role for secondary care fertility services, which are becoming increasingly redundant, largely as a result of legislation restricting their activity in fertility treatments.
If a GP does an HSG and it says both tubes are blocked, the patient needs IVF. I, in secondary care do not do IVF, I don't provide that service, so for a GP to refer that patient to me, and for me to write a letter to the Centre for Life I think is wasteful.
(Fertility specialist; interviewee S3) (Wilkes, 2007) As a result, fertility management of the infertile couple is distilling out into two areas: first, the initial stages (semen analysis, endocrine blood tests and tubal patency tests) and second, the advanced stages, which occur predominantly in tertiary care. There are financial tensions. Open access HSG is a test that is done anyway on the patient journey, that is, there is no additional financial cost to the NHS. It is a test done in hospitals but organized by GPs. Despite being cost neutral to the NHS, there may be budgetary shifts between primary and secondary care to reflect the change in activity. This will undoubtedly lead to resourcing tensions between primary and secondary care. For example, the cost of HSG is currently within the general gynaecology budget. If general practice were charged for open access HSG then the general gynaecology budget would be reduced to reflect the shift in costs. Although a relatively small workload, open access HSG and, more specifically, infertility management attract no GP Quality and Outcomes Framework payments, which has proved to be an effective tool to modify GP behaviour (Department of Health, 2009 ). This is best described by the theory of operant conditioning (Thorndike, 1901) , which links behaviour and consequences. Open access HSG confers little advantage to general practice but potentially has greater value to commissioning agencies, fertility specialists, infertile couples and the wider NHS.
Mapping the results of the four studies to the NPM constructs shows that the qualitative studies informed all four constructs whilst the quantitative studies gave limited information to some of the constructs (Figure 2) . A summary interpretation of the results of the four studies mapped to the NPM constructs is given in Figure 3 .
Discussion

Main findings
The retrospective application of the NPM to the four studies has given a useful process evaluation of open access HSG. The model has largely been informed by the qualitative studies (Figure 2) . Patients, GPs and fertility specialists felt that open access HSG would confer an advantage to all agencies if they could be sure that the expertise was present and supported within primary care. Performing open access HSG within primary care was supported and evidenced by the modest uptake of open access HSG in both the survey and cluster-randomized controlled trial. Couples that experienced open access HSG reached a diagnosis and management plan sooner than those with traditional management. However, a significant barrier to its routine use was a general perception that infertility management is the responsibility of the fertility specialist. With the infrequent presentation of infertile couples and difficulty in keeping up to date with clinical management , it has assumed a low priority in general practice (Bowling, 1996) . Infertility management is not part of the GP 'Quality and Outcomes Framework' contract (Department of Health, 2009) and open access HSG lacks support in local or national guidance (RCOG, 1999; NICE, 2004) .
Strengths and weaknesses
None of the studies addressed the context of commissioning an open access HSG service within the NHS, nor did it address policy documents. Hence, the NPM construct of contextual integration was poorly informed, although the indepth interviews did provide a patient and health professional perspective on this issue.
Comparison with other literature
The NPM model has typically been used in qualitative studies (Finch, 2008; Gask et al., 2008;  Mair et al., 2008) ; however, in this project, a survey and cluster-randomized controlled trial have also contributed to the evaluation. The NPM has been applied to two complex trials: the delivery of problem solving therapies for psychosocial distress, and the delivery of nurse-led clinics for heart-failure treatment in primary care (May et al., 2007b) . These evaluations have demonstrated adoption (not normalization) with problems relating to workability and integration in their immediate contexts. In evaluations of teledermatology (Finch, 2008) and telecare of chronic obstructive airways disease (Mair et al., 2008) , their normalization was limited by the actors' belief in the process and goals (interactional workability); the former by the incongruence of the patients needs and the latter by the nurses' concerns over the safety and efficiency of the process. By contrast, clinical governance in primary mental health (Gask et al., 2008) and the use of decision support technologies in patientprofessional interactions (Elwyn et al., 2008) is limited by the context in which they operate (contextual integration), and it is this construct that is often under-researched and poorly understood.
Implications for future practice
In considering the likely normalization of open access HSG, consideration must be given to existing patterns of service organization, professional practice, patient-professional interaction, as well as clinical and cost-effectiveness (May et al., 2007b) .
Conclusion
The 'active ingredient' that makes open access HSG work, may be difficult to define. Health
ENDOGENOUS (Professional) FACTORS
Interactional workability
Congruence: The actors (patients, GPs and fertility specialists) have differing beliefs in the process both within and between groups. Disposal: The agents have differing beliefs in the goals both within and between groups. Unsure if there is an advantageous outcome for the agents.
Relational Integration
Accountability: Actors believe GPs should perform open access HSG and have the necessary expertise to do it. Confidence: Most actors believe it falls within the GP remit although this is new and not supported by authoritative sources of knowledge.
EXOGENOUS (Organisational) FACTORS
Skill-set workability Allocation: Actors' responsibilities are not agreed within/between contexts with regard to open access HSG. Performance: The level to which GPs should perform is not defined within/between contexts.
Contextual integration Execution:
This would require a change in policy and resource allocation within and between contexts. Realisation: Organisational systems within and between contexts would have to change.
SUMMARY: Open access HSG for the initial management in primary care has been adopted but not normalised. services research often requires a mixed methods approach to gain in-depth insights into the process and outcomes, and ultimately the usefulness of an intervention. Broadly, experimental, well-controlled quantitative research will give information on what has happened within a research context, with specified measurable outcomes, such as time to appropriate treatment; qualitative research will give reasons why interventions have given the results we observe. Put simply, the two quantitative studies told us what happened; the two qualitative studies told us why it happened. The NPM has given an explanation why open access HSG has been adopted but not normalized into everyday general practice. The challenge, now, is to define and address the constructs within the model that are limiting normalization and propose methods to address these barriers. Modeling a complex intervention and mapping the barriers is currently a process seldom undertaken in complex intervention trials . The NPM has been a useful tool to describe the likely normalization of open access HSG for the initial management of infertility in primary care.
